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Pregnancy is divided into three trimesters, based on the series of 1 0 8
developmental changes that occur in the fetus and the physiological changes 1 0 9 that occur in the mother. Understanding the nature of the ZIKV-host 1 1 0
interactions at each trimester is required to determine the consequences of 1 1 1 maternal-fetal ZIKV transmission and its impact on CZS development. pregnancy prevents the mother from rejecting the fetus [5] , but also increases 1 1 5 susceptibility to infection [6] . The placenta develops from trophectoderm surrounding the blastocyst 1 1 7
and rapidly grows after implantation to establish the fetal life support system 1 1 8 before the rapid growth of the fetus in the second half of pregnancy. The 1 1 9
placenta is the physical barrier between the mother and her fetus. It is the site 1 2 0 of transport of oxygen nutrients, antibodies and waste products between 1 2 1 mother and baby [7] . Importantly, the placenta also protects the fetus from recruited to the study who had been infected with ZIKV during the first, (version 27) [16] using Salmon (version 0.9.1) [17] . Transcript abundances quasi-likelihood (QL) methods was fitted to the counts data. As recommended 3 1 7
for gene-level counts summarized using tximport, the transcript abundances 3 1 8 and average transcript lengths of genes were used to specify the offset term 3 1 9 in the edgeR model in order to correct for potential differences in transcript were expressed in log 2 TPM units. Pregnant women in different trimesters exhibited differential 3 5 7 susceptibility to ZIKV infection 3 5 8
Three ZIKV-positive pregnant women were recruited to the study, who had 3 5 9 been infected with ZIKV in different trimesters (Table 1 ). Blood samples were 3 6 0 taken during the acute (5-6 days post-illness onset (PIO)) and convalescent and Supplementary Figure 1A and 1B). The different infection profiles their blood immune-cell numbers (Table 1 and Supplementary Figure 2A 2B) and ZIKV-specific antibody titers ( and 1D). Interestingly, ZIKV-specific antibody production was weak in Patient villous maturity within the normal limits of a term placenta was observed in all 3 9 0 three cases. The chorionic villi of all three placental discs showed patchy ( Figure 1A ). This indicated that ZIKV infection did not induce any overt 3 9 6 adverse placenta pathology. The fetal membranes of all three placentas also 3 9 7
showed several reactive changes, including increased numbers of vacuolated increased infiltration of macrophages. In addition, the amniotic epithelial cells The immunological response to ZIKV infection in the three pregnant women 4 1 9
was compared between the acute and convalescence time-points, which will The unsupervised data analysis clearly segregated the samples grouped together compared to those from the acute phase of infection.
3 8
Correlation of measurements with PC1, which separated ZIKV patients 4 3 9
and healthy controls, showed that a subset of immune mediators (IL-1RA, (ZIKV NS3+) monocytes ( Figure 2D and women were included as controls. To determine the cellular differences in the placenta of Patient 1, the 4 7 1 unique differential gene expression signature was compared to healthy (Supplementary Figure 4B) . The eIF2 pathway regulates global protein 4 9 0 synthesis and translation in response to stress. Oxidative phosphorylation 4 9 1
was also significantly modulated, where 90% of genes involved in this 4 9 2 pathway showed a reduced expression by >2-fold compared to healthy 4 9 3
controls. An increased abundance of histone transcripts during viral infection 4 9 4
has been previously reported [26, 27] and was also observed in Patient 1 4 9 5
( Figure 4 ). The data also suggested potential modulation of oxidative Supplementary Figure 4B and Supplementary Table 2 ). To determine the percentages of various immune populations, during the first trimester [11] .
2 8
This study recruited three pregnant women who were infected with 5 2 9
ZIKV during different trimesters of pregnancy. Despite the low number of responses of the host towards the infection. All three babies were born at term induced neurological damage. Hofbauer cells did not corroborate with positive detection of ZIKV RNA load in The transcriptomic profiling of placental cells showed that the cellular The DEGs in the placenta disc, both CD45+ and CD45-fractions, and These findings described herein can be translated into the clinical 5 9 5
prenatal screening procedures in ZIKV-infected or any arbovirus-infected Hofbauer cells are observed in the chorionic villi of all three infected patients. stroma of the placenta disc. All images were captured at 40X magnification. were quantified by luminex and immunophenotyping, respectively. Healthy proportions of immune subsets in placenta disc CD45+ cells in ZIKV-infected Healthy placenta. The profile shows the running enrichment score (green rank-ordered list of differential gene expression comparing the Patient 1 vs.
9 1
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